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In a previous note (Neri, Ascher & Mosna, 1958 - Part 3 of this series) a
preliminary report on determinations of lipoid content in two resistant and two

normal strains of Anopheles atroparvus was presented. In the present study fat

assays were extended to all our DDT-resistant strains and a dieldrin-selected

strain of A. atroparvus. Since the normal parent strain (Sens.-Roma) of

A. atroparvus, from which all the resistant strains had been developed, had
yielded inconsistent results in the preliminary work, further repetitions were dome
with this strain. There was furthermore included in this study a normal and a

DDT-resistant strain of A. stephensi.

A short survey oY the literature regarding a possible correlation between

lipoid content and resistance in mosquitos has been given in Part 3 of thils series.

Material and Methods

The susceptible, DDT-resistant and dieldrin-selected strains of A. atroparvus

have already been described at length previously (Mosna, Rivosecchi & Ascher,

1958; Mosna, Palmieri, Ascher, Rivosecchi & Neri, 1950). Selection pressure on
these strains has been applied steadily since the end of 1955 and fat»determina-
tions were carried out on the 32nd selected generation of RAFM and RL (Neri, Ascher
& Mosna, 1958) and on the 38th to 42nd generation of the other strains (this
report). To improve the breeding activity it was necessary as from the 32nd

. This investigation was supported by a grant assigned to the Istituto
Superiore di Sanitd, Rome, by the World Health Organization.
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generation to introduce some modifications in the larval food. There was a change of
the type of fine wheat bran, and a change from commercial "piscidin" powder to whole
dried and ground Daphniae. The ratio of wheat bran to Daphniae powder was also changed
and is now 2:1. Thus the results obtained previously (Neri, Ascher & Mosna, 1958) are
not directly comparable with the present ones, apart from considering the difference in
number of generations selected in the resistant strains.

1. Strains of A. atroparvus (ef. Parts 1 and 2)

Susceptible reference strains

I. Sens.- Hamburg.
II. Sens.- Roma.

DDP-resiztent strains

III. RAFM - adult female and male selection.
IV. RL - larval selection.
V. RLAF - larval and adult female selection.

Dicldrin-selected strain

Vi. ggDieldrin - larval selection with dieldrin

2. S'.ains of A. stephensi

VII. Sens.- A. stephensi - originating from a colony maintained at the Ross
‘ Institute, London.

VIII. DDl-res.~- A stephensi - derived from strain VII by selection, in each
generation since the end of 1955, of the adult females by exposure to
DDT by the Busvine & Nash method.

Determination of lipoid content was done on samples consisting of 2000 females.
Soxhlet extractions from samples of each strain were carried out as deseribed previously

by
(a) acetone extraction, and
{(b) ether extraction followed by re-extraction of the residue with acetone.

Full details of the extraction procedures were quoted previously (Neri, Aschdr &
Mosna, 1958). '
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Results

The results of the preliminary study (Neri, Ascher & Mosna, 1958) are summarized
briefly in Table 1. According to this table the strain Sens.-Hamburg has the lowest fat
content, followed by Sens.-Roma, with a discrepancy, however, between the two results.

The DDT-resistant strains RL and especially RAFM have a higher lipoid content.

Tables 2 and 3 show the results of further assays on the other resistant strains of
A. atroparvus and several replicates of Sens.-Roma. Again, the DDT-resistant strain
RLAF has a much higher 1ipoid content than Sens.-Roma. The strain R/dieldrin (larval

selection only, of about three times resistance to dieldrin in both adult and larval
stages; adult resistance to DDT about twlece) has practically the same lipoid content as

the normal strain.

Also a DDT-resistant strain of A. stephensi tends to have a higher percentage of

lipoids than its normal parent strain. It was noted that in general the lipoid level of

A. stephensi was higher than that of A. atroparvus raised under the same conditions.
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TABLE 2.  FAT DETERMINATIONS, A. ATROPARVUS (40th TO 42nd GENERATION)
m Mode of i Fresh weight Weight of fat extracted, Percentage of fat ex- Percentage of . (*%) W
extraction | of 2000 00, grams tracted, calculated on total fat ex- wmmmwnm.w Zmewbmmm»do s.@oMM in same
No. Strain grams *F fresh weight tracted, cal- generation as fat“determination
culated on -
fresh weight DDT ; Dieldrin
a ‘ b M b' a W b b' 1 hour's contact | 24 hours' contact 1 hour's contact
II Sens .-Roma a 5.2933 0.2146 | 4.054% 4.054%
mooom a 1 5.039 0.1698 m 3575 3.377% 3.3 (900) 0.18 (1200)
" " b + Db' 4.58%9 0.1414 | o0.0122 3.085%| 0.266% 3.351% ¢
v RLAF a 5. 7742 0.3248 | 5.625% 5.625% ,
" a ) 5.2762 0.3150 5.970% 5.970% , > 4.0 (2500)
" b++ b' 6.2418 0.358% | 0.0055 5.742%F 0.088% 5.830% w
VI | R/dleldrin a L3009 ®) | 0380 44527 4. b5 w
" W a Cosams ™) ) oaers 5.022%; 5.022% _ | 0.k2 (900)
l i ; } ' . i
" !'b o+ bt L5739 P 0.1741 ! 0.0260 | i 3.806%] 0.568% 4 374% I M !
TABLE 3.  FAT DETERMINATIONS, A. STEPHENSI, (38th TO 39th GENERATION) :
| ; M i i i ! | i w
VII | Sens.-A. stephensi | a i 42807 L0.2474 I 5.779%] m i 5.77% 1.9 (1500) ! i W
{ i 1 i ) | 1 {
m " " [ b+ W 42813 | | 0.2814 | 0.0145 &m.mdﬁ 0.33% % 6.912% | | “
i [ | i | {
T T T T H 1
VIII * DDD-res . w | M M M | | M W
_ { A. stephensi | a _ 41790 | 0.3261 | | 7.803%| M | 7.80%% ! w
) ! H | 1 i " H
| _ " Db ' 1 44118 | | 0.3657 | 0.0050 | 8.289% 0.113% | 8.402% : 3.9 (1800) w w

(*) Raised at high larval density.

A**v The figure in parenthesis is the number of females

employed in determining the LC

50"
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Discussion

It appears from this and the previous study on this subject that the DDI-resistant
strains of A. atroparvus developed in this laboratory tend to have a higher lipoid con-

tent than the normal parent strain or a normal reference strain (Sens.-Hamb.). This
does not hold true for a strain sclected in the larval stage with dieldrin for the same
number of generations which had about the same low lipoid content as the normal parent
strain. This might be due to the low resistance level of the strain R/dieldrin. But
it is also quite possible that DDT-resistance is correlated with other biolog:l‘ca.l factors
than resistance to dieldrin or lindane. Some evidence of this was given by McKenzie &
Hoskins (1954) working with the house-fly. This might explain the reason of absence of
higher fat content in a dieldrin-selected strain found by us, and also in a strain of

A. gambiae resistant to dieldrin and lindane reported by Bradbury, Campbell & O‘Carrol
(1958) .

Summary
Continuing the previous work, further fat determinations were carried out on DDT=-

resistant and dieldrin-selected strains of A. atroparvus and a DDT-resistant strain of

A. stephensi, which were compared with normal reference strains. The DDT-resistant

strains developed in our laboratory tend to have a higher fat content than the normal
parent strains. This did not hold true for a dleldrin-selected strain of A. atroparvus.
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